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Abstract of JP1 01 501 05 
PROBLEM TO BE SOLVED: To accomplish 
the low dielectric constant of an interlayer 
insulating film where a buried wiring is formed. 
SOLUTION: A polyarylather organic low 
dielectric constant film, for example, having the 
dielectric constant lower than silicon oxide is 
used for the films 13 and 15, which become 
the etching stopper layers when a groove 16 
and a connection hole 19 are formed, instead 
of using the conventional silicon nitride. Films 
12, 14 and 18 can be formed by the copolymer 
of an annular fluorine compound and siloxane, 
for example, having the relative dielectric 
constant lower than the silicon oxide, can be 
used in place of the silicon oxide. In this case, 
the organic low dielectric constant films 13 and 
15, which actually do not contain fluorine, 
function as the etching stopper layer of the 
organic low dielectric constant films 14 and 18 
containing a relatively large quantity of 
fluorine. 
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imm^m] 

[ii^i] mi^Mkmb. 
mm i <ott»M»TKRtt hfi, wttis y 3 y«t y i> 
it¥mmmi< s.^mm i «t»x . y i-y^mz 

[lf*>S2j HBMHrtMMtf. ±tixmt^j 
3 y-Cffl^aT , If^JS 1 fclEOOiNW***. 
[I*** 3 ] ittHrttfitt WMttW, IHfcy 'J 3 y 
J: 0 1> ifcKWWfiv vtm-CUWc^iiT v ^ . If 2 

[m*jb4 ] msmmnm®i\ # y 7U ->v 

[is*«5] iftf ess i atetMtfnriE* 2 (DtmMiz 

nx^i. mm i izmntmimm. 

imm 6 ] Mien i nmmoi.izm 3 ^^ji^* 

«Sft$*U B?IBmiatfm3^«5S®S:«jiLTm[lS« 
iWBtfSfU fflE£3atmat^£IMO±C* 

3 y J: 0 1 ttBW*WK< fio«E»4 ofBSflOx -y 
*y /Bfcx -y f - y IT** » 2 ^>«1iffiR«« 

hi** 7 ] mKff(4otetu«t, ±t trinty y 

y 3 y i y t * WBruMte fir v * . a 
[»*JB9 3 fluiBm2w#«fiism$««^\ * y r 
>k y 7 7 * u y*> fetssp y stf iut^ < 1 1 1 a 
imm 1 0 ] mtm^mtmizmwrnizm? 

[ 'mm 1 1 3 Uriels 3 at^atttnesfluia-h 

n y i 0 (> JtBNMWiflK fiOBiiie^6 cr)^8i«i0x -y 
^y^B#£x -y f - y /Wtt*#t*» 3 e>#ttfiR«¥ 
WHa^**). to, MB«3^tttU^ IWBR50 

[M$3 1 2 3 mSK3ft^JR6^tUMi^ vv«i 
t>. ±fcLri«t^yriyTfl|jRS<trv^, awtfai 

1 iztmco*mfo$im. 

1 mm 1 3 ] fries?! 3 affntsmramtf. we. 
y u 3 yj: y fe Jtf^**%^*ffir«)£$ftr ^4 . 



mmi2izm<v¥-mti®m. 
[mm 1 4 3 Mien 3 o#«ffii8®£*m#. >k y 
r'j-^x-r/k ^y-p-# yi^y. jku>t 5 na 
i/^y^7^yy*^^i»sfj: 9«fn^sr< 1 1> 1 
anassnr^Su M$ai 3tciesj^^*^«. 
[it m 1 5 3 tiriem 5 a^ss 6 attis«£ti££a 

£r>M#>&ttix^&. mmi itzmw*mm 
a. 

[iK&a 1 6 3 friem 1 <Mmit<?)±tz* mt^ y 3 

yj: y i>it^tt$* 5 ffiv^4c7)^ffii^$ttf4*^^ 

*»7«ie«w*«tti?,#i.rv^. w««2fcie«o^ 
mumm., 

imm 1 7 3 i?iem4 eoimmttamm, ma 

-1. 4-7;^o^<f-;^y-t'y, 7-yft^yry- 
y, *-y-2, 3, 5, 6-rh57^n-p-dfy 

u y avv ^ d d y ^ d T)v*>v3kX y =3r 
m *)mstvf^< t i 1 mvmfcztix^i. m 
mi 6izim<vm&mm. 
imxmi 83 mim7nimi9c?>±.iz, ±t trs 
fty y 3 yt«$ 8 vmmtimf hixx v ^ 

[If 1 9 3 mm 1 at«B 8 <0«MMI<OW*36«. 

ia^B2 0 3 ffireini . *7at^58o«s«wt:f? 
fflimtfM#>&ttix ^1. mm 1 9 tiEoo^# 

[ KNc« 2 1 3 agccOBifie»* { , ^ < 1 1 BrSlBBf 

x-m lx ift(t <?>fir v \h , i»^jb 2 0 fcKUto^tt 
[if^2 2 3 Hiiam 2 «^«$rfli frie^fii 

flSR«*«W, Wki^y 3 yj: y UWVWfiiitt 

«T«jas*irv^, n^«2ocienco¥ii#$si. 
[if^«2 3 3 flirieig2c7)^isr«)£i-siirie*<i 
nsmwffitf, # y r y -^x-r^k y - p - * 
yyy, at»4 s Hau'^yy-7^wy*^=Sri>SfJ:y 

[|f*3S2 4 3 HtrieH52^^1c7)TtC. ±b IX® 

fty y 3 yx^foztitzw,9<7)mmtm.tf htcx i ^ 

if*jB2 2(cie«^^*^a. 
[if*«2 5 3 Huie^9co^«^T^. iwks^y 3 
yj; y ^itiM*A { fi^m5c7)*«fiiM^ff^A»^ 
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[ mm 2 6 ] mm, 5 nG&mmmtw. mvt 

^oAfi/y, ^i?U'rh57;M-nxf-u>\ ;K'J 
-l, 4-7;^n^f-;KyHfy, 7-yffctfyry- 
/loc-TTk 7 -y ftdf «J >f 5 iK U 7 -yfci-7 9 V 
y.jJf'J-2. 3, 5, 6— rb97/UJl-a-p-#S/ 
U VVCtf*-? dd^ n7/K^f 'J 

»j:»)aBr<ifc^<fcfci«T«a$fiTv^, n* 

[«*JS2 7 ] fries i oo«s8Wotk:. ±t lt 
iMk^ynvTWjsswtssi i<otft»ia { iwt&*vt 
v**. m*JS2 5tiBtt<oimwHiB. 

c 2 8 ] friem 9 mfw. 1 1 <otmn<om* 

mm i otesfl^Ttigtt^n. n-fLv-y a o & 

flimflam l <Dl&SiJlc7)x ~ y ^ y y^z 
1.^2 0^1}:, fcfllifc. ¥$#§ta. 

[ m&a 3 o ] friem i tt*iMHftmm#i(?ft 

T'l%«±cO7-/»5r^#Lti3 0. Mf ESS 2 

sjj*^ Jt-c i %*» u&» 7 v -a* i/o > 
*v\ n*«2 9{cie«^sft^a 0 
[ m*3i 3 1 ] friem i mwmmmtfw. mvt 

^fvy, ffittdfy-rh57/^oxf-u>', ^y 
-1, 4-7;k*o.x^-/Ky-t?^ 7-yfbKyry- 
^x-r/k 7-y-fk^y-f 5 H, *'J7 7ftt7^U 
>\ jKU-2, 3, 5, 6-f-h77;^o- P -^fv 

SPJ; 0 atHute^fc < t i> l «T18j£$ iiO it* 

r'j-;n-f;K ^y-p-^fv-wy, #!M$ka 

«THW&&fvo*s. n*iS3 0Kisf^gftt£B. 
[1**313 3 ] fiidm i <r)mmm^mm 2 o 

«IM*>J(»Jt »^3 0fcE»<vlMIWIc§£ 

a. 

3 4 ] mm 1 ateititfRie* 2 wie^Ji 

[ii*Ji3 5 3 a»<onfiB»*«, ^ < k i>m%.m 
-e&nixmihiix^z.. «*3R3 4t:Ett<^Ni* 
§ta. 

[ts*is 3 6 ] miern 2 coig^ otk . im^ y 3 



ftna. 

[«*JS 3 7 ] Mies 3 l»K 
7y»^lt^n^ty^i^, ^y^y^7;u 
*oxfi/y, ^tt^yrb57/^oxf-uy, *y 
-1, A-yivxutj-ivovy^ 7-y-fb-Kyry- 

;UX-r/W, 7-yfotf'.M 5 h\ XV7 -,it1-7 ?V 
>.X0-2, 3, 5. 6-rh77/M-n-p-*x 
l^ya^N-^no^^ar/^/^-Kyv-*^^^ 
PJ; Oltfilfc^Sf < t i> 1 tfe*ws*i-cn* , n* 

«3 6(ciea0>¥**SSa. 

[ w*3a 3 8 1 mmm 1 of&taic?±K3i 4 <Dimm 
mmtfte ti. mm 4 <^*^&tf «mi&i§ui<o±fc 

vi->mizx-yj-y7Wfttti-m4<r>G®mm 
a. 

[«*if 3 9 3 fnaS5<^Bt8**<, ±fc LTlHbx 
Oayxffi&LZtiX^Z. lf^3 8e£ttO¥*ft8 

a. 

[H*«4 0 j mz%4cowkmwmtmt>\ * y 
ry-^x-r/K j^y-p-*^^, ^y-fsns. 
iak y 7 * w v*»^> ^ m x 0 aarfut^ < 1 1 1 
a-ctt^n-cv^. »*B3 9tiEa<o**««a. 
[w*JB4 1 ] fiiem 5 nimmw, mit^vzyx 

w*ja 3 8 ciea^*s*ga. 
[if *«4 2 3 mim* <?)immm&miJ s m=?ikX' 
i%$ffitfr7 vmzisiiixtst>-r. mzmsmwi 
mm»mm^\tx 1 %&±<oy -ymi^ix^ 
'mm uzimnmti&iw.. 

ry-/i/x-r;i'. ^y-P-^^-w. jKy-fSKX 
VXVi-7flsyfre>%mZ m&tit:'J?%< b i> 1 
aTHJSSn-rv^, M«)S4 2t:fE»0**«^B. 

[IS*a4 4 ] BufSff? 5 COWSffiSHtW^s 
7 ~ymiti}Vilbi/u*y-y<7)m.&fc. ^}^y97)V 
*nxfi/y. SHtsKyf h57^oxf-py, *y 
-1, 4-7;^n^<f-;^y-fe'>-, 7-vikXVTV- 
/l/X-f^. 7-y^y-fSK, !Ky7-yft-?-7^L' 

^y-2, 3. 5, 6— fH57/M-n- P -dfi/ 
iv-y&t>VN°-7 Dni/7 or/Mf;U** , U -7-*^^rl> 
Pi "3«f WiiWr< t l »T*ftjS$*ro^ II* 

[is*ii4 5 ] tifias 5 <5o^*a«ow^^H?iem4 <r> 
a. 

[|»*JI4 6 ] Mm 5 0MUH(c ItEiMMIWtf 
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rmm i 3 rm^z. mt^ y 3 y* o t it 
hwwjws^* i »*iifls««*tm*»^**» i o& 

t. 

mm 2 mamn±sz , y a y <t o & asm* 

flMttSlSfc. 

wie* i irmm^^^yy^ v 1 ixm-* 
x . mm 2 Avm 3 cotmmizmm i wie^i tat 

^mmmnmmix. mmmzmmimm 

new 3 ^Miu&^nieaiM<o±tzfli4 <r>tmm z 

mffi3<rfflm*^-v*y?x v */j*-b txm^ 
x. ®siffi4mmizmifflmizm?&imiizm 

[f**3f4 8 ] HliIB^2^^«i: IX. ±b IX& 

fcwzyfrbKhmmzmmh. f**3f4 7£ie 

[|**3f 4 9 3 me* 1 afflM&RVWmfc LT . 

sftx my**) im^mm^mm^ . if* 

«4 8tclBa<WW(c«ll^iBWSrffi. 

[f**3i 5 o 3 miess i co*iiffisim$tt«i: t r . 

Fatf* 'J ^7 * !✓ yfrCKh&Z. 0 jittMfciWr < fc 
[|**3f 5 1 3 1512354 tf)|g*i*fc IX. ±t LTI? 

imr%5 2] mi^^tmmmmmtix. 

a 5 1 izmtr>*mimwc?>wmm. 
imsms 3 3 friEm2co*s(Sii«*ff«fc lt , 
*yry-/ix.-T/k -•if'j-p-^i'V, 
Hat* # y * u y-h^hts: m =t o atffiteWr < t 
t i asrfflv^ . mm 5 2 tie«^^^gosit 
m 

[11*3154 3 10ejg2OttlMfc LT, IWt^ya 
yj: 0 tJtlWW^«3<0*aWSBl1»*m*»fe* 
6WMi*}(WW-*, I**3l4 7tfBfS<^Sf*2ilS<7> 

imtin 5 5 3 mm 1 <o*awsR«*tmi: lt . 

7 •y^S^itC- 1 %*jftL*>£3r LT nfrnieofcffl 



E«*»lfi-f * fcft«IWE» 2 O&lt/lOX vJ-y? 
S\ 7***-MrLfcx»f-iryKcj:0ff'J, f**3f 
5 4 tfEtto^ffflalt&m 
[§«*3S 5 6 3 1IIE8 1 fl*liffiR**ttfifc LT . 

m 5 5 tlS««0^ftllBWS8ii^. 
[1**33 5 7 3 MRS 1 W*«fi»WlMf t LT . 

df'jTy-^x— f*, ^y-p-^xuy, ^y-rs 

t 18£fflV^ l**3f 5 6£Ktia*ft*tt8KaK& 

[1**33 5 8 3 mem 3 ^rifimttm fc lt , 
my ~vmit-£mti/v*vyco&-m£#. m*** 

yivitux^y. £fe#V7-hy7)\s*vxj-]/y. 
*y-l, 4-7WD^f;K^>, 7-HfoKU7 
y-/kx~f/k 7-yft^y^SH> ^ i ;7 7ftt7^ 
^y-2, 3. 5. 6— f h7 7;M-o-p-=Sf 

u y at^^ <- 9 o o y ^ d r^#;pjB:Jf y v-*>^> ^ 
im* mimt;'M%< t i>mzm^. i«*ji5 5 

hi*«5 9 3 mm4cr>mnt ix. iwks/y 3 

>ck 0 titl^m*A 5 ffiv^4c7)^ffi|^$ff«*^^ 

ii*Ji4 7(cieit^«^fi^ 
[n*Ji6 0 3 mm2<7)-w&i&immt®tLx. 

7 '^Sr^ltTl %*)1f U*fr*LTO*V^<0feffl 
v^tfcit:. IWEIII40««fitt*wmtL-C. 7 

E«NKL«r »«"r*fc^WE»4 c^ffi^l^x ? ^-y 
^Sr, 7-y*5r#*t?tx-y^-vyhtcJ: , 5ffa. W* 

m 5 9 (cie«o^*ii«c7)iBi*a. 

[il*J56 1 3 ttE*2 0^1i8<SI^*««i: Lt . 
itftv- 'J 3 >J: 0 ttt»W**«fivvfm«rfflv^ , «* 

[«*JB6 2 3 WrE»2<0*«MKM«W»fc LT, 

.-Kyry-^x—f^. xv-p-*i/vy. s 
F&tf* y-f 7*u>a^&sff J: >jatf#ifc^«Or< t 
t> lmzm^z. 11*356 1 (zett<o^i(4^scoieft 

[i»*3S6 3 3 friem4 c7)*tsfsp«*««t ix . 
n«7>y^t^%i:^o^-tyo**^f*. ^y^y^ 

Jlfy-1. 4-7;^o^f-;^y-b>, 7'/W7 

U-^X-r/k 5F, ^y7-yft^7^ 

j^y-2, 3, 5, 6— rh77/M-n-p-* 

I.PJ: 9»r*lfciWr< fc t 1**316 0 
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ss®***®^* i o*m®twwm*^*4* i m. 
m is k, 

x. mm2<mmizms%i<ommzmm$ 

ftmmmtmmnx. tmrnrnzmesmm 
mm 2 nummRVmimmmcDUz . a-ft ^ y n y 
ss 3 coimm ii&mt sis t . 

1iTiE£3«>ie8«tf>±fc84 cotfitSJSSr^^'f sis 
k, 

■t, mm4(mmmizmi%3V)tmmizmt$>mi 
t, t»iEapt3<oie»it, »iESi<osii?ucj*8iL 

T . ^WJS 1 eoKKLk fc i £1?iE£ttJBt3&?&Sa 

wiaeiHL*«s««Tii«)atri8k . 

[m*« e e ] fries i (o^msammmh ix . 

«6 5 fci2»tf>¥»f^**)18£Sfffi. 
[§**« 6 7 ] MiESS 1 *>«lBffi»tt*fmk LX . 

^yry-^x-f;K .fj-p-^uy. *'.ms 
fc i a^ffl^s , m&s 6 6 tiB«^w^aws8i 
[M#H6 8 3 mmmymmt tx. ±ttte 

[!B#jf 7 o 3 Mies 2 mmmmmnt ix . 
/■Kyry-^x— f;K *'j-P-^yuy, stfy-fs 

hTHftfy-^^uyiwifc&SJ: oafcHut^SK 
t, 1 SSrffl^S , 6 9 ££tto¥«tt$giiaSBi 

[000 11 



mmizmi. mz. ®mtm%&&%< t h-niz 
s. 

[0002 3 

[fi!#<7)&»3 LSi«<o^*iiaiwjBf««fl;fcff 

WfaffiiSKWffl-fbJr^afflge^wjDi^ri^a 

tLx. m>mx-%mimtf&32tix^&. 
[00033 znmfr&Kfflmttx-te. Mffltmmz 

&A,ti®. mnwswmftvmmm. mm, x- y 
^ < -y yxmvmmwmm ( c m p ) shc j: y l 

[00043 z<rm&&*wmmz3iix\ii, wmft 
tfmmMmzm^&ixtzmtx'm&LZtihtzfr. z 
<F>&<r>mmw& s ?mc< l zmxm\xhh. ttc. wh 

I E (Reactive Ion Etching : SJtEtt^f :*>-X >yf-y 

££ctsjui#ffi«-e*>-?*:iS <cu > stftottffl 

[0005] 

[fraaWfcbiSfc'fillB] ±»U:S*>&*ffiK 

fxfc*x?Mi&m* %cox.vi-vyvmzwimzftotz 

Mz. MS. JIBMe«K+fcx«yf-y^h-y^-Jl3& t 

^tt^^s. Mitf. «!*^s i o 2 mmmmmcD 
tt7t*»Kwv^ft N wra^ffi^aft^yayfls 
[00063 iaLfc^mufwiKwsflawktff 

[00073 *zx. mmimmt lx. fMti 

V^iiTV^UMfc^Uay (Si0 2 :itl^«*/f- 
4.2) ^^feSiKi y iffi@ms<OtttHS»Mv^^ 
k* J «tt?ixTV^,„ mz, r^f-i »\s->W0 . 18 
U m J: 0 1 /JnS < fr* k , «ISHR(OJtmS$ti . ««J^ 

2. ssajjiT-cfci^ffiLv^ 
[00083 It. S«l8lffi«<tB/jN$ii£ k . %ft.h<r> 

wm,zmm.*?yn bz-£&tz#>mm.(VT 

ZsEmzB&T&'XmtfQitZ. BP*>, ^ig?L 
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0^ctJJfiM*m#ff X?b. TIE 

&tl>k03|3]Bi£-,*;. 
[0009] U*»U 7* YVVyy? <-l.mzm 

[ o o i o ] mz, um^^mittmA.tzm^ 

*)±Z<blZbtfMz%^X, ?V99YWZ<r&l 
wmmr>^%t is] t^hv}>ht:-y~uxa y? ? y 
ttoX^h. Z<n%i%. &mizay??h®X'<DT 

itLX^h. 

[00 11] ZZX\ WJIOlfllcOSfWi. Mltf. 

mfr&*mfk%coMBfmcDx -y j-y y&m&mmzfi 
y «t *) htmimm^immmmmzm^ z t 

[0 0 1 2] 4fc, *fffi*0»2*>B»tt. « 
BBfi«W»W±»»«-KilMk^ U ^ yj; 0 1 Jtl^«**% 

[00 1 3] St. *»!*0*3<0BWti, WiHT, T 

i>, *<o«SffljBjfcofc*^x.yf-y*ns, TJ1I1S&H 
<Btt*lBacFMfcx 7 f-y/$ft&^«i§?)¥8ttSS 

[00 14] 

*#fl<a#«Hs8Wi, m 1 o^«<h . me* 1 co& 
«ki<oTtRtt 4>n. afc^ <)a>£>o {>ttmmmtfi& 
< K^mm 1 coimmcox. v + yymizx. y+y?m 

[0 0 1 5] flitf. Kfty'j3yA^^4gl« 

m<nxvj-yy*Y>7>*-mtLxm^%>w.2<7>imm 

[00 1 6] 4fc, SlcO^«atA'm2cO^Jifc. 

1^ u 3 y «t 0 hmmmtim^immm 



w:*a?fc, *oKiiif§fto«*£j«ti>c:k# 

[0017] zm. Sf§ l <oteiM(cffl^tt&«tMl£R 

*yo#«£#. *'j^^7WDWy. sat* 
'Jff^^/WDifl/y, '-K'J-l. 4-7/M-o.x 
fKyt'y, 7-yfb-Kuri;-/i/x— 7-y-fbtf 

!M5K. OT7 7fl:t7^1/>'. jKU-2, 3, 5, 

pr^df >im y v- - 1 s . 

[0018]-*, $ 20tt8fl£fflti&& ftlM&RC 

-P-Jf^py. jjfy>f s HXt±^ i J^7^wyS:W 

tZti?X'%h. 
[ 0 0 1 9 ] 4£, 

1Mb. l?fE3S2<9if£ti«<9±fc. Bfl^yayiOt 
fZhvrt-blxm^X. mBft2&lftS30|&IM 

msmttmmzix. mimMzmE$mmfrt> 
tctwm imm-hJMt . mzw. 3 <ot&K«&tfm 

3<7)fflllJa&X.y1-y7Zh v't-bLXM^X . mz 

%4coM&mzmiMmmt l zm?i&;ffiiz%m-&x 
St. H?iE«m^^*«f4T-afta^igk, 
s. 

[ 0 0 2 0 ] 4£ . *mmmimtz£ z^mrngst 
vwm&is Timconz. mitisv^yxvhim 

m&m-hxub. mffii<otmme>±.i l zfti2<7M 
immm&xMb. mdMintmrnzx-yi-yr 
zh-yjs-bixm^x. mte^2comtis^ztt!Mmi 
nmm^zm-tm^mmhxnb . mimmwm. 

®zm;ix. mmwzmifflm®frt>%$>wLm 
zmn-thxub. friem 2 (rmmmmvmmn 

±(C mtv 'J a y i 9 ilt«MSjWK^» 2<0*«MK 

EII3OttlMi<i0±fc:ll!4 hXUb , 

T. 1i^4OfUMtC«iES3<0«&K«CSK-£Sl 
«WL*»W*I«i:, Siie^2<7)ffi^Jl$:x-y^ 
y^xh-y^-fcUTfflv^T, 1»l2S3rai6»lfc. liu 
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am i <vmuzm% Lx.wmi onmut 1 1> c 

[0021 ] ,lii6tf)«36#8*:tttvni. «Utf. T 
[0022] 

[0023] Cm 1 tf)Hffi<D» 

LT . 1 *>5S*«>««£8ffil!** . 

[0 0 24] 01 (a) fc^-rioC JKjgO* 

c. *iB*e«B»-«i:i/t. witf, ty^^y (s 

iH 4 ) tWm(O t ) fcSttWXfcJilUfcflS^WSafl 
JfcR (CVD) Xti. f^xh^fj/y^y 

(TEOS) t0 2 SrHflxr^tffl^fcr^XvCVD 
ffifcj: 0 , ISMt^ U ( s i 0 2 ) *»4>$rST«tt» 
K 1 2 *■ , 0»*(f . 5 0 0 n mSKaRWgnftft . 

[ 0 0 2 5 ] «(C. £<OT*tt»K 1 2<0±fc. 2^ 

y 3 y j o ^mifw>«iisit«! i 3 * . « 
itr. wtims&v*-*y xa. cvds 

fc J: 0 . «itf. 5 0 n mg«tf3BWt»tfM-i . 

[0026] £atfgfiig««K 1 3 fctt s ifcO Cft 
1 D {cHRsKS^'tsJfyrU-^x-x^ (JtfJW** 
^2. 8) . 

[0027] 



— R 1 - 



n : jC©^» 
R» : 

[ 0 0 2 8 ] <X<7) C-ft2 ) fcHR*t*t*y -p-^r 
i/l^y (fllitf. ^ypy (KA«) : itJ8m**£ 
2.6). 

[0029] 

Hfc2] 




•CH 



\ 



lECDffiBt 



[ 0 0 3 0 ] ftO Cft 3 ) fcHRSfciiWJ -f 5 H 
Ofc8HW**i3. 2-3. 6) . 
[003 1] 
Mfc3] 

/ N 
CO CO 

. / ^ / \ 
— R'-N R' N- 

\ / \ / 
CO CO 

R l : -R 4 -C(CH,) t -R 4 — 
R» : >R' -C(CH,)4 -R'C 

n : fE©jSSt 
R 4 : TWW 21 
R« : 3(ffi©*<t**S 
[ 0 0 3 2 ] C-ft4 D fcHRsCfcjjWJ ^7? V 

y (ttm.mK=2. 3-2. 5) . 

[0033] 
[ft4] 




n : 

[ 0 0 3 4 ] ; fc #T'# I. . 

[0035] Uti: ~ Cft4 ] £*Lfctffi 

[ 0 0 3 6 ] fcfi. ±»Lfc (ftU- Ut4 ] <OWR 
tr. «JttfcSi0 2 (JtBW*«*5 4. 2) J:0t 

[0037] C-lfcl3~Cft4]<OWH*3ia» 

[0038] iXC. m^cr>iU< * IWflWKWW i 
3«±fc. J^LfcTJftttSRl 2fc|H)«<OS i 0 2 
fe*4«S»«14*, mtlit. 800nmgflW)KJIfc 
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i5*. mm. 5 o n mng&m-izwm-h . 
[0039] mz. mi (b) iz^-txoiz, ?mi$m 

x 7 f>^ ( 1 ) 

[004 1] -cox-yf-yj/^ft ( 1 ) tWHSBLfc 
CftU-C-fm^x-y^y/i^-Mi. vvffik. 

5jum/#g*T, SiO, <DX y-f-y/U- h 



y/u\ ek?c^i< . immnmi 5 tissui 
4ic, ffl^a^is*iffl(7)»i ezmm-t. 

[0040] ;«X7fy/li. 0U(f, 7^4n> 
^?)x.y^-y^§«fflvvtffv\ 3fflMKfttt*|Rl 
5<7)xyf-y/« s flUtf, Tia<0x.yf-y^fr 
(l ) Tffd. 

0 2 /Ar=200/200 (seem) 
4 OmTo r r 

1 500W 

2 0°C 

[0042] 



Si0 2 jK>£S»fi*HB140X-y 



wmmmmm. 

[0 04 3] -TOX-yf-y/^ff (2) fcrfcttSS i O 
2 CftlJ ~ Cfc4D co«f4^x.yf-y^ 

S I o, 
155 0 0 

[0 044] ;«0i7fy^ft (2) (CJ:£ 

h-y^t-t 311 6TO$tf>x-yf-y 

/SMS SrffiHSfcff a i t WTZ I . 
[0045]^:. Ill (c ) 1/z^-rXoiz. ubfyZ 
^vyy^ciO, »i 6rttSIMIi 7*»jS-f4. 
ap*>. anertsaftatrioK. witf, ai-cu 

^f«Al^#X(iCu, ft (Ag) , & (Au) 

^±«^t-r&iiiwm*^iiit:»sKL, mm. c 

M PffiCi 0 . 311 6 rtJ^O^coiMttmfclfc*'* 
&. 3tl 6rtJaM^fltf*^«£M&*S:fr 

[0046] 02 ( a ) fc^J: 3 fe, #IM£R 

TOURl 5±AWEIMil 7±0^ffitc, _B*LfcTtt 

$&&bsi 2av*e«si 4fc[5ia^s i o 2 frt>%it& 
iii8^, mm. 8oo xitam.ff)\mmm 



C 2 F 6 /CO/Ar/O, 

= 14/18 0/2 4 0/6 (seem) 
4 OmTo r r 
1. 5kW 
2 0°C 

AO?**.. 
Cfti) Kb 2D Hts) Cft4D 
*57 0 »7 5 #965 *34 5 



[0 04 7] ftfc. 02 (b) iz^Xotz. ttttBEl 
8«±fcU^MR (H^t*) SrJBSU 7*hVV 

?77 -f-Kio -e«ouyx h^s-A'^-jxy yix. 
m&m 1 7K*H-isgBHL ( t'r*-/p) 



I18JX7fy/ / L 1 0*tf*K, tt8Rl8(cEtt 

«i 7fcj*r6SB?Li 9«n. 

[0048] i<?3^, u«Si0 2 ft>&$&tfeKKl8 
cox.y^-y/i±, 0iRfx\ J^Lfcx-yf-y^&ft 

(2) K.k'Jffd. H*0*l<. 7*h'J7/ 

5 7 4 - t J: iSffil 1 9 (Ofil^Wlfc^f 

o#«a^&&ir$ffii8m«i 5#x. y ?-y/xi-y 

A'-i; l/t«MW-&<0T\ »1 9*1BBUI1 7fSW 
«IWl4«N^r»LT#J*SftS£fc#lS^. 

9111 7Hc0liSi* { liaW^ft^ixTEiKS^** { 

^aotii^-rsct, mam n tawm-t&z 

[0049] KtZ. 02 (c) IZTfifXoiZ, mi 
9i*i*. «itf, .-ifj^'jny^^y/xxy (W) 9 

1 9 rt*sy>atf ± o izmmm 1 8±<o^ffic 

Wi«r» C V D£^XVN> Affile J: 0. 7*7/2 0£fl§ 

^cmp£k±9, 1 9 i*i immttomm® 

[0050] z<m. mutmtiw. mm 1 s± 
K. 7y?'2oizmm-fzw->x'±mfflm$Mi&. 
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tft. mm. a i -cu^ioa i %-s&x 
mmmn 1 9 mzm^ti x 3 t lt , ±ji insm 
coo5i] ja±fcBwufc» i «m«ta, te 

IMS 1 4 t«tf>Si*I!i8fllOi8 1 6 fc*>*>x 
>v1-ym. fttf, WHRl 8C1R11 9*JEfjft-f* 
Wi7fym, «ttH&Sm«IRi 3.15 

Ox.yf-v^»£ffifflfcfT3 

ffi<. Mt. IWk^UayiOtJtlWWttv^T, 

T* ft . i ?>£3I , ft £ 

t # x , *T <ot&ftf#14a*r&i±t ft . 

[00 52] «S««18t»«fLl9*»jS-tft 
ffl^Tv^ftwC. IrUfe?, 7*Miy? r 574-tJ:ft 

imi^flaww^n. ^-^x-y 
f-y^n*. tji wgs&if 1 7 laotgiiK 1 4 aq^itx 

«yf-y^Sflftii:*«I»jh$*lft. fth>T, TJIOffiiH 

jii 7 rat. witf, xJKaetmfE^swtffloflw. 
a** we. Kiwi 7H<^mwriaH*cp 

jWftih&h.*. TJB«iSIW17ratftALfc* 
[0053] C»2WSafc«»«]at. 

[00 54] ft. 03 (a) t^-fi^t. ±Mltz 

mwmmmmtmmizix, y'jnvffli i± 

t. Si0 2 frt>%&Ti&&mm 2£, fyUJf. 50 
0nmg«<o«Wt»JiM-4. 
[0055] {JCt, ^OTttJg^M 1 2<7)±t. a-ffc^ 

u 3 y x o b jravw&viffliiKimii 1 3 * , w 

*Hf. 5 0nmgfi^)KJPt»*t-ft. iO^ffifRIM 
$R1 3tl±. fiUtf, (BSU: C-fkl 3 ~ C-fU J O 

[ 0 0 5 6 3 at, zmmmmm® 1 3<o±t, ± 
a LtzTwmi& 1 2 1 iHittco s i o 2 frbzmmm 

1 4 £ . Witf. 8 0 0 n mg«OlRWfcJBl*-tft . 
[00 57] <JCt, H3 (b) t5r$-J:3t, C^®2 
«8Wt*»Hrcii. ffiiSKl 4co±tU^hK (0* 
*«) SrJBlSU 7* h';y^7 7-f-tJ: l 9^0W-^ 

^ftffls±^^yxh^a5^tsp^»«-fft. l*> 



T. tt*Kl4fcx.yf-:/*' , U 0^?)#n<. ffitSRl 

4t. mb&Kwmnm 1 6 zwfctz . 

[0 0 58] iOB^cox-yf-y^i. 0!i«r. BKELfc 
x-yf-y^fr (2) Tfr3. i^t, *&3S)I14<7)x 
«£PS*H1 3#x.y^y^xW^ 

-t LTSt&rfto-c, zo^j-ymwzmz'it 
[0059] act, 03 (c) tijrf-kot. v*m>ft 

^VxVffitc J: 0 . ?1 1 6 P"5tEtSUB 1 7 

an*., mi 6p«i*«toatrJ:'5t. wx.ar» ai-cu 

^fWAlMMaCu. ft (Ag) ,t(Au) 

^£±js#k-rftiawm*^tj0jsu c 

m PSt J: 0, »16 rtJjWo»^iS»»flSlifcfe , t 

ft. »i 6rtja*«oa5^Bi8*m&Hs*-r6*- 

[ 0 0 6 0 ] act . 04 ( a ) tijrtJ: o t. ttttR l 
4_L&t«UB 1 7±^ffit. ±»Lfc*«fii«Ws 
11 3kH«W)«S*»fe=flrft*«ffiil«*Kl 5£. M 

^tr. 5 0nmea<ojHfft»«-rft. 

[0061] (Jet, 04(b) fcjjrf J: o t. ««SffiSI 
m^ffil 5±0^ffit. ±»LfcT*tt«Hl 2Rt/m 
®®14t®M0)Si 0 2 36»^«rS«BWl8*. Wit 
l£. 80 0nmg£<9JifftJBj£-rft. 

[0062] ^t. 04 (c) tjjrfJ:5t. ^Sffil 
8tf)±fel/^hR(EK««*) *»«L. 7*hUV 

znwjxvmz*v+vr'?x9bLxm^x, tm 

Hl85rx.yf-y^-ri, 0 

[006 3] L^cr)X.'v^yy^ mm. EBBfiUc 
l7f-y^ (2) Tfo. ffiot. ^cOteSSMlS 

7rt-tLTWWS»T, 0^O*<, «M«18t 
«WS)t««Rl 5t^ftJtji?Ll 9 a«fc£*l 
ft. 

[0064] act. 05(a) tScfJ^t. 

^. Mitf. St»L/ix.y^y^fr ( l ) t«tO, * 

mmmmmi 5<oxyi->rzno. mt«ko, 0 
^#n< . *«fiis«$i 1 5 tiassui 1 7 t^-rfts 
jifL 1 9 b mmzti. z ^mmmmm 1 5 o«a 
a 1 9 b t z tnzmm-&imi& 1 8 *>jgkl 1 9 a t 

t«kO, «SSfLi 9*<^$*ift. zcom. s i o 2 *> 
&$rftttfflRi4a*. ifii7fyy'xh7A-a 
TtaflH-fto-c, ^?Li 9*«^b 1 7mff)mtmi 

4Wz£X'miXB&Zti&Ztli»\ 
[0065] act, 05 (b) tjjrWt, 
9rt5r. 0li.{f. ^'ji/'jay^y/xfy (w) ^ 
O#«tf^*^^ft7°5^2 0tJ:0ffiftatf. BP*>, 

mm. 1 9 ^ffi^atf ct 0 (aMtas 1 8±o^art, 
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mHi. CVD$W 7y?20£ffi 

^.•timmm^mu^ mm. ^*>u?& 
km pffiti o , Mil 9rtjajwtfKwaw*m 

1 0 0 6 6 ] £<0ft. Bfttfl*-*- tBSffil 8± 

mm . a i -cu^<oa i steax 
iicu,Ag, Aujst*±js^t-f*±jfiat*m*e 

[0067] J^fcKEU:»2<0fBt^»!irctt. ft 
tSIR 1 4 £8*>&»Ettfl!aill 1 6 fcJMW-ftfctfxox 
7f^, ttitlRl 8l:> «^7L1 90-gPT' 
*>ft«:«?Ll 9afc»***fc»*>X-yf-V*')*. * 
. #*g<£!$«*H 13. 15Jl7fynb7A-- 

ICfi^ttfT^ft. *«ffi^«*ISl3, 1 

5J4. ft#x>yf-y/7.}>-y^-fc LTIMi&frC "ft 

g-fty u a y «t "j tttttttfoWiK . w=. mcis 'J 3 
yj 0 ji laietiffi^cojfcm 

ftfeWfLttft. 

[00 68] mmi8lz. ffltRLl 9<7)-m' 

b&mmn 1 9 a mm-hmz^ ^mmmmm 1 

5£x.y?-y^xh-y/t-fc Ltffl", *Mfl£fflt¥K 
1 5fc. ffiHRL 1 9cO-a5t-J>l»«ii?L 1 9 b 
/ 



I 



<CF 2 )x 

/ \ 

CPs— CF CF— (CPs), 

I I 
0 CFs 
\ / 
CCFt)z 



-CPs— CF 



(CFO* 
/ 



ftBKIi, ffi^Hl4 2rx>y^-y^h-y/N-fcLTffl 

yrmm. tji0>rim 1 7 rao&Mug 1 4 a*x -y * 
A-r-i. i fc tm^cox\ mm 1 7 la^tt^iani^ 

S»«*mfcJ:6i!IMil 7ffl^ffl»t>l»itS<i*. 

[0069] mwmmm') a*:, 3 

[ 0 0 7 0 ] *r8. i««3«jtlt«»BW=*iJt4«« 

£"W4, ffiHh- »10SaSW»»i:HtiaiftWBI2 
£#.1 . Z.9M 3 <05t«W»B*KH*t ft . 
[0 07 1 ] t-t, HI (a) fcijttidC, Z.<n%3 

<0HWfc LT , igftx U 3 y i 0 iJtKWWfiv***! 

mmmtrnfrhtthmm 12*, w*«f . soon 

[0072] CO**ffitt«*ttfii: Lttt. C-fe 
5 ] fcHK5S*jj**fltt7 <yXft^M2: yo^ycoft 
«^*(ifc«1»***2. 4) *Jfl^ft£4;0*C*ft. 
[0073] 
Hfc5] 

\ 



-CP- 



— 0— Si -B 

I 



CF-(CP«)y 

I 



I I I 

-R— Si -0— Si— 0— Si- 

I I I 

0 

I 

-0— Si -R 
I 

CF 



CCF2)z 



/ 



/■ 



/5 



x=0.1 
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[ 0 0 7 4 ] £ £ s «<!0 Ut6 3 fcHR 

1.9). 
[0075] 

ute] 




n : s£.a>m. 

1 0 0 7 6 ] ft?) C-ft7 ] fcHRSttS-rtHfeK'J r b 

«f7DyAF : Jtfflt*Ar*»l. 9-2. 1) 
[0077] 

Ht7] 



eCFj -CFt% — tCF— CF>7 

o / ^0 



CF» CFj 

n,q ,r : jE®SSt 



[ 0 0 7 8 ] [fts ] K-KWfcjjWy - 1 

*) : ltlS«^g2. 4) , 
[0079] 



[^8] 



— of»-^ y~cFi 



u : IE©5SS 

[ 0 0 8 0 3 Ut 9 3 £-$^£^7 "y-fbtf 'J T 
y-*X-^r*3RtW FLARE (ISA 

* ) : £8S«¥* S 2 . 6 ) f»Wfc*l* . 

[00813 

[•ffc9] 




[ 0 0 8 2 3 8W> Cft 1 0 3 t-jR^Sr^-f 7 yffcK'J 
-f 5 H <JfcM***£2. 7) , 
[00831 
[Ytl 0] 

CO CO 

— r'-n r' n 

\ / \ / 

CO CO 

R« : -R 4 -C(CF 3 ) 2 -R*- 

R» : >R« -C(CK 3 >2 R*< 
n : IE©S8$[ 

R 4 : £ 

r' : m<o&wm& 

[0 084 3 W> C-ftl 1 3 sK U 7 y-ft 

-y-7^L-y (JtlS«*AT^2. 2-2. 4) . 
[00851 
Hfcl 13 




[0086 3 ftO Cfcl 2] fcHR*fr**-!|ty-2, 
3, 5, 6-xb77;^D-p-^fxvy mm. 

(MSA) :Jt8W*Ar£2. 3), 

[00871 
[€12 3 

' F F "I 

F F J n 

n : IE©£fflt 

[ 0 0 8 8 3 W> C4t 1 3 : iZ-f8&iZ*t on 

h»7(Mfl«) : Jtiftt** - 2 . 4). 

[0089] 

[ftl3] 
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■CKb-CF 



[0 0 9 0] $Zim£m^bZbtf'Ct<&. 
[009 1] ZtlW Cft5]~Cftl 33 

OJtfM*»\ Srfc. Cii^cD C-fb5 3 ~ C-fbl 
3 3 o#Hm*a&RVL?fflivc&«|ftA». 
[ 0 0 9 2 ] Kfc. ER^)SP< , ^OtfiSK 1 2<0± 

Witf, 1 0 0 n m8fl0>KJf fc#J*W-4. ^<D#&ffi 

[0093] dftliWCii, C-fb2 : ~ 

[0094] ztit>*) uti:~~at4)co?mm-\ 
•wittKw*^ (fit. sio 2 4. 

X.yf-y^^ft (3) 



~ Ut4 ] (05«^tt£9JI<JBJSL£v>#a** U 
< , fltf.tr. -f-oJlff £ l o o n mizrbt inWft* 

u\ zmwmftt\ ztitoff) cflii 3 - 

<> 

[ o o 9 5 ] at, 0jjt^*i< . zmmmmm i 

3<0±l=. ±j*Lfclft«Rl 2t[SI«cO#«ffilS«W 
!«>62rS*fiHffltl4£, Witf. 800nmlS« 

[0096] mz, zvimmi 4<n±.iz. imuzG 
mmmmmi 5*. i o o nmgs«if(c 

[0097] JXfc, 01 (b) fcij*?-J:3fc. WUffi^ 

u zco7*hvi/'xhizmM<7)&&'*?-y<?>ma : t: 

•yf-y^HBtJ: 0, &<7)X-y^y/&fr ( 3 ) T'X.y 



E7J 

14K. 7*M^^h<0^P^^-y(c*tJt5L>t^ 

-y<oflU6£j&£-r4. 

[0 0 98] fltfif, jkutu-^x-^a^ 
nit ^o4f^yofts^*3&»t*4*e«R 1 4 was t 

1 4CDX^y/B$(C*M^1«fU 3#£RWfcX 

[0 1 00] IP*>, ±a<ox-y^y^*ft (3) -Cii, 
« 1 4 fcttU tfy 7 'J-;H-fW^^Sfliffii 

m*Hl 3^X^y/giRJtf±Sft7fc*#<. ft -J 

1 3 * -y»ft-^t ^ci*-tf-V<0*E£ffc&»fc* 
[0101] ±^WX-yf-y^B#, »«7-ySft 



C 4 F 8 /CO/Ar/Oj 

=12/15 0/2 0 0/5 (seem) 
4 5mTo r r 

1 700W 

2 0*C 

X-yf-y^Xb-y/N-iLrfflVVC, ioai»jfi<0fc«) 

cox -y f- >f£®mzMWt$> Z b tfTZ 4 . 
[0099] fltftf, S/U 3V*«U:fclItt7 •y^fb-& 
ftfc vD4fHf yay^m^m^hihmims 0 0 nmO 
LfcKBi: , vm&L±.\ZX V 7 0 —IV 

3L-T)Wt>*hm*m o o nm<oBWfc»«Lfca 

«Sr, ±a«0x-yf-y^fr ( 3 ) rx.yf-y/ 

^'JT'J-^X-^V 
$95 0nm/# 

iwtfc^i 9 df y r v -^x-r;w^ ^ * s *»ffi^t 

$Kl5«-ftlD«wX.y^y^L^JtfL(f^/i>*V^ s i 

o^rtWBSWWRi 5«ox.yf-y/{i, ±^cox.y^-y 

[ 0 1 0 2 ] BBfiLfc Cfli6 3 ~ (ft 1 3 3 <7)WfSk9. 
±>£f0x.y^y/&fr (3) Wx-y^y/^-h^T 
IB«w^t. Cnm/ft3 7*4. 
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Cfc6) Cfl37) 

#93 8 0 #53 3 0 

CASH) Wfcl2) 

#9290 #9310 

[ o i o 3 ] ttc. ut2 : ~ au 3 coff^, m 

cryx.vl-yT'&ft (3) Tox-yf-y 7" X~-h£TIBJ;: 
Cfb2] Wfc3) Cfc4) 

#96 0 #95 0 i»3 0 

[0 104] ZtlkatOfrb* Ut5 : 0#K7 -yS 
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S i 0 2 ^3 l<ox v f-y^fc*WraW*«l 3tf 
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